Microwave Spectrum, Structure, And Internal Dynamics Of The Pyridine - Acetylene Weakly Bound Complex by Mackenzie, Becca
MICROWAVE SPECTRUM, STRUCTURE, AND INTERNAL DYNAMICS OF THE PYRIDINE - ACETYLENE
WEAKLY BOUND COMPLEX
BECCA MACKENZIE, CHRIS DEWBERRY, Chemistry Department, University of Minnesota, Minneapo-
lis, MN, USA; EMMA JARRETT, ANTHONY LEGON, School of Chemistry, University of Bristol, Bristol,
United Kingdom; KEN LEOPOLD,Chemistry Department, University of Minnesota, Minneapolis, MN, USA.
A-type rotational spectra of the weakly bound complex formed from pyridine and acetylene are reported. Contrary
to expectation based on the symmetric structure of HCCH  NH3, the acetylene moiety in HCCH  NC5H5 does not lie
along the symmetry axis of the pyridine. Rotational and 14N hyperfine constants instead indicate that, while the complex
is indeed planar with an acetylenic hydrogen directed toward the nitrogen, the HCCH axis forms an angle of 23 with
the C2 axis of the pyridine. Spectra of HCCH  NC5H5, HCCD  NC5H5, DCCH  NC5H5, and DCCD  NC5H5 are all
doubled, revealing the existence of a pair of low energy states. In light of the bent structure, this suggests a tunneling motion
through a barrier at the C2v configuration. Because the splitting persists in the singly deuterated species, we conclude that
the motion does not involve interchange of the acetylenic hydrogens. Single 13C substitution in either the ortho or meta
positions of the pyridine eliminates the doubling and gives rise to separate sets of spectra for which the rotational constants
are well predicted by a bent geometry. In this case, the two sets correspond to distinct species in which the 13C is either on
the same or the opposite side as the acetylene. This further suggests that the doubling observed with unsubstituted pyridine
arises from wagging of the acetylene, as such a tunneling motion is expected to be quenched when the pyridine is rendered
asymmetric. The bent structure of the system may arise due to a secondary hydrogen bonding interaction between the ortho
hydrogens of the pyridine and the  system of the acetylene.
